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研究成果の概要（英文）：The reversible control of metal  insulator transition(MIT) in 
In/Si(111) nanowires is demonstrated by tuning the band filling of the one-dimensional 
surface state by optical doping. The control of MIT is carried out by regulating the Fermi 
level in the surface state around the half-filled position, depending on the carrier density 
introduced at the interface. We successfully achieved the reversible and active control of 
MIT via the charge doping by regulating the intensity of photoexcitation and electrical field. 
The dynamical behavior is investigated by femtosecond time-resolved STM. This method is 
widely applicable to other low-dimensional systems and makes MIT more controllable and 
suitable for use in nanowires as anactive element in future architectures of nanosized 
functional devices as well as nanoscale interdevice wiring. 
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は、温度 61K、暗状態での STM 像である。4x1
相が現れており、I-V カーブ（図 1c）からこ
の相領域は金属状態であることがわかる。こ








ることにより（図 1d）、この系の Tcが 47K で
あることがわかる。 
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像。(b) 相面積の Vs 依存性。(c)(d)バ
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